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Nuclear Regulatory Commission § 36.39 

§ 36.39 Design requirements. 
Irradiators whose construction be-

gins after July 1, 1993, must meet the 
design requirements of this section. 

(a) Shielding. For panoramic 
irradiators, the licensee shall design 
shielding walls to meet generally ac-
cepted building code requirements for 
reinforced concrete and design the 
walls, wall penetrations, and 
entranceways to meet the radiation 
shielding requirements of § 36.25. If the 
irradiator will use more than 2 × 1017 
becquerels (5 million curies) of activ-
ity, the licensee shall evaluate the ef-
fects of heating of the shielding walls 
by the irradiator sources. 

(b) Foundations. For panoramic 
irradiators, the licensee shall design 
the foundation, with consideration 
given to soil characteristics, to ensure 
it is adequate to support the weight of 
the facility shield walls. 

(c) Pool integrity. For pool irradiators, 
the licensee shall design the pool to as-
sure that it is leak resistant, that it is 
strong enough to bear the weight of the 
pool water and shipping casks, that a 
dropped cask would not fall on sealed 
sources, that all outlets or pipes meet 
the requirements of § 36.33(b), and that 
metal components are metallurgically 
compatible with other components in 
the pool. 

(d) Water handling system. For pool 
irradiators, the licensee shall verify 
that the design of the water purifi-
cation system is adequate to meet the 
requirements of § 36.33(e). The system 
must be designed so that water leaking 
from the system does not drain to un-
restricted areas without being mon-
itored. 

(e) Radiation monitors. For all 
irradiators, the licensee shall evaluate 
the location and sensitivity of the 
monitor to detect sources carried by 
the product conveyor system as re-
quired by § 36.29(a). The licensee shall 
verify that the product conveyor is de-
signed to stop before a source on the 
product conveyor would cause a radi-
ation overexposure to any person. For 
pool irradiators, if the licensee uses ra-
diation monitors to detect contamina-
tion under § 36.59(b), the licensee shall 
verify that the design of radiation 
monitoring systems to detect pool con-
tamination includes sensitive detectors 

located close to where contamination 
is likely to concentrate. 

(f) Source rack. For pool irradiators, 
the licensee shall verify that there are 
no crevices on the source or between 
the source and source holder that 
would promote corrosion on a critical 
area of the source. For panoramic 
irradiators, the licensee shall deter-
mine that source rack drops due to loss 
of power will not damage the source 
rack and that source rack drops due to 
failure of cables (or alternate means of 
support) will not cause loss of integrity 
of sealed sources. For panoramic 
irradiators, the licensee shall review 
the design of the mechanism that 
moves the sources to assure that the 
likelihood of a stuck source is low and 
that, if the rack sticks, a means exists 
to free it with minimal risk to per-
sonnel. 

(g) Access control. For panoramic 
irradiators, the licensee shall verify 
from the design and logic diagram that 
the access control system will meet the 
requirements of § 36.23. 

(h) Fire protection. For panoramic 
irradiators, the licensee shall verify 
that the number, location, and spacing 
of the smoke and heat detectors are ap-
propriate to detect fires and that the 
detectors are protected from mechan-
ical and radiation damage. The li-
censee shall verify that the design of 
the fire extinguishing system provides 
the necessary discharge patterns, den-
sities, and flow characteristics for 
complete coverage of the radiation 
room and that the system is protected 
from mechanical and radiation dam-
age. 

(i) Source return. For panoramic 
irradiators, the licensee shall verify 
that the source rack will automati-
cally return to the fully shielded posi-
tion if offsite power is lost for more 
than 10 seconds. 

(j) Seismic. For panoramic irradiators 
to be built in seismic areas, the li-
censee shall design the reinforced con-
crete radiation shields to retain their 
integrity in the event of an earthquake 
by designing to the seismic require-
ments of an appropriate source such as 
American Concrete Institute Standard 
ACI 318–89, ‘‘Building Code Require-
ments for Reinforced Concrete,’’ Chap-
ter 21, ‘‘Special Provisions for Seismic 
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Design,’’ or local building codes, if cur-
rent. 

(k) Wiring. For panoramic 
irradiators, the licensee shall verify 
that electrical wiring and electrical 
equipment in the radiation room are 
selected to minimize failures due to 
prolonged exposure to radiation. 

§ 36.41 Construction monitoring and 
acceptance testing. 

The requirements of this section 
must be met for irradiators whose con-
struction begins after July 1, 1993. The 
requirements must be met prior to 
loading sources. 

(a) Shielding. For panoramic 
irradiators, the licensee shall monitor 
the construction of the shielding to 
verify that its construction meets de-
sign specifications and generally ac-
cepted building code requirements for 
reinforced concrete. 

(b) Foundations. For panoramic 
irradiators, the licensee shall monitor 
the construction of the foundations to 
verify that their construction meets 
design specifications. 

(c) Pool integrity. For pool irradiators, 
the licensee shall verify that the pool 
meets design specifications and shall 
test the integrity of the pool. The li-
censee shall verify that outlets and 
pipes meet the requirements of 
§ 36.33(b). 

(d) Water handling system. For pool 
irradiators, the licensee shall verify 
that the water purification system, the 
conductivity meter, and the water 
level indicators operate properly. 

(e) Radiation monitors. For all 
irradiators, the licensee shall verify 
the proper operation of the monitor to 
detect sources carried on the product 
conveyor system and the related 
alarms and interlocks required by 
§ 36.29(a). For pool irradiators, the li-
censee shall verify the proper operation 
of the radiation monitors and the re-
lated alarm if used to meet § 36.59(b). 
For underwater irradiators, the li-
censee shall verify the proper operation 
of the over-the-pool monitor, alarms, 
and interlocks required by § 36.29(b). 

(f) Source rack. For panoramic 
irradiators, the licensee shall test the 
movement of the source racks for prop-
er operation prior to source loading; 
testing must include source rack low-

ering due to simulated loss of power. 
For all irradiators with product con-
veyor systems, the licensee shall ob-
serve and test the operation of the con-
veyor system to assure that the re-
quirements in § 36.35 are met for protec-
tion of the source rack and the mecha-
nism that moves the rack; testing 
must include tests of any limit switch-
es and interlocks used to protect the 
source rack and mechanism that moves 
the rack from moving product carriers. 

(g) Access control. For panoramic 
irradiators, the licensee shall test the 
completed access control system to as-
sure that it functions as designed and 
that all alarms, controls, and inter-
locks work properly. 

(h) Fire protection. For panoramic 
irradiators, the licensee shall test the 
ability of the heat and smoke detectors 
to detect a fire, to activate alarms, and 
to cause the source rack to automati-
cally become fully shielded. The li-
censee shall test the operability of the 
fire extinguishing system. 

(i) Source return. For panoramic 
irradiators, the licensee shall dem-
onstrate that the source racks can be 
returned to their fully shielded posi-
tions without offsite power. 

(j) Computer systems. For panoramic 
irradiators that use a computer system 
to control the access control system, 
the licensee shall verify that the access 
control system will operate properly if 
offsite power is lost and shall verify 
that the computer has security fea-
tures that prevent an irradiator oper-
ator from commanding the computer 
to override the access control system 
when it is required to be operable. 

(k) Wiring. For panoramic 
irradiators, the licensee shall verify 
that the electrical wiring and elec-
trical equipment that were installed 
meet the design specifications. 

Subpart D—Operation of 
Irradiators 

§ 36.51 Training. 

(a) Before an individual is permitted 
to operate an irradiator without a su-
pervisor present, the individual must 
be instructed in: 
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